Although psychopathology in mothers is known to be a significant risk factor for child outcomes, less is known about how emotion dysregulation, a transdiagnostic feature that cuts across many diagnoses, shapes emotion-related parenting practices and the development of emotion regulation in offspring. Building upon previous research that examined the functional relations between emotions and regulatory actions in children, we sought to examine the association of maternal emotion dysregulation and emotion socialization with these functional links in an at-risk community sample of mother-preschooler (children ages 36 -60 months) dyads that oversampled for mothers with elevated symptoms of borderline personality disorder (n ϭ 68). We found that maternal emotion dysregulation was associated with children displaying more sadness and engaging in less problem solving during the Locked Box Task, which is designed to elicit anger. Maternal emotion dysregulation was also associated with children being more distracted and talking less in the context of sadness. Maternal nonsupportive emotion socialization responses were associated with children engaging in more defiant behaviors throughout the task and using less problem solving in the context of happiness, whereas maternal supportive emotion socialization responses were associated with more play throughout the task and less talking in the context of sadness, above and beyond the effect of maternal emotion dysregulation. These findings indicate that maternal emotion dysregulation and nonsupportive emotion socialization practices are both meaningfully associated with the development of aberrant patterns of emotional and behavioral responding during the preschool years.
During the preschool period, children begin to engage in increasingly complex and volitional attempts at emotion regulation (Grolnick, Bridges, & Connell, 1996; Kopp, 1989; Tronick, 1989) . In this period, more automatic attempts at regulation (e.g., selfsoothing) are replaced by independent efforts, such as problem solving (i.e., strategies that ameliorate sources of frustration) and information gathering (Gilliom, Shaw, Beck, Schonberg, & Lukon, 2002; Kopp, 1989) . This shift in strategies is associated with more successful regulation of negative emotion both within the preschool years (Gilliom et al., 2002) and later in development (Shoda, Mischel, & Peake, 1990) . Emotion regulation capabilities in early childhood are also linked with positive social emotional and academic outcomes (Denham et al., 2003; Eisenberg et al., 1993; Fabes et al., 1999; Graziano, Reavis, Keane, & Calkins, 2007) and conversely, preschoolers who struggle with emotion regulation have greater internalizing and externalizing problems (Cole, Zahn-Waxler, Fox, Usher, & Welsh, 1996; Eisenberg et al., 2001; Hill, Degnan, Calkins, & Keane, 2006 ) that persist throughout development (Cole, Teti, & Zahn-Waxler, 2003) . For example, preschoolers' use of problem-focused coping strategies for negative emotions has been associated with fewer behavior problems and increased social competence (Blair, Denham, Kochanoff, & Whipple, 2004) . Given its crucial role in several aspects of development, theoretical frameworks have depicted how child and family characteristics influence the development of children's emotion regulation, with a particular emphasis on examining how children's emotion regulation may be a clinically important mechanism that confers risk for emerging psychopathology (Yap, Allen, & Ladouceur, 2008) . mothers, finding that children whose mothers experienced clinical depression within 2 years of their child's birth were more dysregulated than their peers whose mothers had never been depressed. Similarly, in older children (7-12 year olds), Suveg, Shaffer, Morelen, and Thomassin (2011) found that maternal psychopathology symptoms broadly were associated with children's poorer emotion regulation.
Maternal Emotion Dysregulation and Children's Emotion Regulation
Increasingly, the adult psychopathology literature has emphasized transdiagnostic approaches over focusing only on discrete diagnoses (Mansell, Harvey, Watkins, & Shafran, 2008) . One clinically important transdiagnostic feature is emotion dysregulation (Aldao, Nolen-Hoeksema, & Schweizer, 2010; Gross, 1998) . Emotion dysregulation is a central characteristic of many diagnoses, including depression, anxiety, and trauma disorders (Kring, & Sloan, 2009 ). In addition, individuals with borderline personality disorder (BPD) have considerable difficulties with behavioral and cognitive efforts at regulating emotional experiences, resulting in extreme emotion dysregulation (Hughes, Crowell, Uyeji, & Coan, 2012; Linehan, 1993) . Individuals who are emotionally dysregulated struggle to respond effectively in the context of distressing emotion and instead use maladaptive coping strategies that manifest behaviorally or cognitively (Gross, 1998 (Gross, , 2002 . Emotion dysregulation in parents may be a key mechanism explaining the high rates of transmission of psychopathology from parents to children. Furthermore, difficulties with emotion regulation abilities in children may be one of the earliest signs of risk for emerging psychopathology (Rutherford, Wallace, Laurent, & Mayes, 2015) . It is likely that this risk is transmitted by environmental (e.g., parenting) and heritability factors. Specifically, negative emotionality and impulsivity are highly heritable traits that underlie emotion regulation (Plomin & Stocker, 1989) .
Regarding behavioral mechanisms, in addition to being a central characteristic of several forms of psychopathology, emotion regulation is critical for effective parenting (Dix, 1991) . The majority of evidence to date has focused on mothers, noting that one central way in which maternal emotion regulation intersects with parenting is through maternal emotion socialization processes-the ways in which parents model, respond to, and coach children during emotional experiences (Breaux, Harvey, & Lugo-Candelas, 2016; Crandall, Deater-Deckard, & Riley, 2015; Denham, Zoller, & Couchoud, 1994; Kiel, Viana, Tull, & Gratz, 2016) . Emotion socialization occurs in indirect ways, such as modeling or communicating expectations, as well as direct ways, such as providing coaching around children's emotional experiences or through parents' direct and contingent responses to children's emotions. Maternal emotion socialization behaviors communicate the appropriateness of children's emotional experiences, emotional expressions, and emotion regulatory behaviors. Such emotion socialization practices shape children's developing capacities to express and regulate their emotions in ways that help them achieve their goal in a socially or contextually appropriate manner (Klimes-Dougan et al., 2007; Sanders, Zeman, Poon, & Miller, 2015) . One particular form of emotion socialization, contingent responses to children's emotions, may be particularly important in shaping children's emotion regulation skills, because these parental responses provide immediate feedback to children regarding the appropriateness of their emotional response, as well as information about the way they cope with different emotions (Eisenberg, Cumberland, & Spinrad, 1998) . Such contingent responses can be either supportive (i.e., validating) or nonsupportive (i.e., dismissive). Evidence suggests that children have more intense negative emotions when their mothers frequently dismiss, minimize, punish, or respond with distress to children's emotions (Fabes, Leonard, Kupanoff, & Martin, 2001 ). These unregulated emotional expressions are shown to confer risk for externalizing problems and are associated with decreased social competence (Tao, Zhou, & Wang, 2010) . Mothers who struggle to regulate their own emotions are at a disadvantage when attempting to respond to their children's emotions in ways that foster their growth in emotion regulation abilities (e.g., greater utilization of nonsupportive emotional responses; Bariola, Gullone, & Hughes, 2011; Bariola, Hughes, & Gullone, 2012) . Thus, these practices may be one important way in which children's emotion regulation development is compromised by mothers' difficulties with emotion regulation. To date, only one study has examined the influence of maternal emotion regulation and emotion socialization practices on children's emotion regulation. Using a nonclinical sample of mother-preschooler dyads, Rogers, Halberstadt, Castro, MacCormack, and Garrett-Peters (2016) found that mothers' self-report of their own utilization of emotion suppression (an emotion regulation strategy generally considered ineffective) was negatively associated with teacher report of children's emotion regulation as scored on the Emotion Regulation Checklist. This study provides initial evidence that maternal emotion regulation strategies are directly related to children's emotion regulation. The present study builds upon this work by drawing from a sample of mother-child dyads recruited specifically for maternal emotion regulation difficulties and by utilizing an observational, microcoded measure of emotion regulation. Given the complexity of operationalizing emotion regulation, microcoding of observational emotion regulation measures affords unique benefits distinct from more global parent or teacher report ratings.
Functional Perspective on Emotion Regulation
As articulated in a seminal article on the scientific operationalization of emotion regulation during childhood, Cole, Martin, and Dennis (2004) stated the necessity of distinguishing between emotional displays from regulatory actions to avoid equating the expression of emotion with being dysregulated. Among several methodological recommendations, these authors advocate coding emotion and regulatory action separately and using temporal ordering to strengthen the inference that regulatory actions occur in response to emotional expression. These recommendations are aligned with a functional model of emotion theory which, as related to the current study goals, posits that particular situations or contexts are associated with discrete emotions (i.e., blocked goals elicit anger) and that one role of emotions is to motivate action (i.e., anger motivates overcoming blocked goal). Using this functional emotion theoretical framework, emotion dysregulation is understood as (a) the elicitation of discrete emotions that are poorly suited to the context and (b) the elicitation of actions that are not effective for managing the discrete emotional responses they are aimed at regulating. That is, emotion dysregulation is This document is copyrighted by the American Psychological Association or one of its allied publishers.
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understood as disruption of contextually appropriate emotional responding, regulatory action, and the pairing of the two. There is empirical support for the functional view of emotions in a preschool sample that examined emotions, regulatory actions, and the pairing of emotion-regulatory actions during two different emotion-eliciting contexts of frustration/challenge (Dennis, Cole, Wiggins, Cohen, & Zalewski, 2009 ). Specifically, Dennis and colleagues (2009) used microcoding to examine children's emotional displays, regulatory actions, and their pairing in two distinct contexts, finding that, across contexts, happiness and anger were associated with more regulatory actions compared with sadness. During the Locked Box Task, which represents a blocked goal, children exhibited more anger, and such displays were associated with increased efforts at problem solving compared with other emotional experiences. Furthermore, problem-solving behaviors were the most commonly observed regulatory actions in this task. Together, these results suggest that, in typically developing children, anger and problem solving (and particularly the pairing of the two) can be expected to be observed most frequently and are understood to be adaptive. These results support a functional view of emotions, suggesting that emotional displays, regulatory actions, and the pairing of the two vary based on context and that these functional patterns are evident during the preschool period. Finally, this study illustrates the value of microcoding children's emotion regulation, as such assessment is well suited to capture one of the core deficits of emotion dysregulation-contingent, contextually appropriate responses to distress.
Present Study Aims
The present study examined associations between maternal emotion dysregulation, maternal emotion socialization, and children's emotion regulation during the Locked Box Task. In keeping with a functional view of emotions this study used the same three indicators of children's emotion regulation as Dennis and colleagues (2009): (a) emotional displays, (b) regulatory actions, and (c) emotion-action sequences.
Specifically, it was hypothesized that maternal emotion dysregulation severity would be associated with three indices of children's emotion regulation: (a) children displaying more frequent instances of negative emotions not typically elicited in a blocked goal task (sadness, fear); (b) children utilizing more regulatory actions that are less effective in a blocked-goal task (e.g., self-soothing); (c) children displaying more frequent instances of emotion-action pairings not expected to be functionally linked (e.g., talking when happy). In addition, it was hypothesized that maternal emotion socialization would be associated with these same three indices above and beyond the effect of maternal emotion dysregulation.
Method Participants
Participants were 68 mothers and their 3-to 4-year-old children (M ϭ 48, SD ϭ 7.6 months) recruited from various sources including a developmental database maintained by the psychology department, Craigslist, and fliers placed at local mental health clinics. To ensure that a portion of the mothers had severe emotion dysregulation, mothers with elevated symptoms of BPD were recruited, because one of the core features of BPD is emotion dysregulation. Thus, some of the recruitment adds explicitly advertised for mothers who experienced the following: fear of abandonment, difficulty controlling anger, being impulsive, having relationships with extreme ups and downs, and individuals who hurt themselves, in addition to the requirement of having custody of a 3-or 4-year-old child. We overrecruited mothers with low income and low BPD severity to attempt to offset an anticipated association of low income with BPD. The distribution of the total family annual income of this sample represented in quartiles is: (1) less than $17,000, (2) $17,000 -$29,000, (3) $29,001-$50,000, and (4) $50,000 or more. On the McLean Screening Instrument (Zanarini et al., 2003 ; range ϭ 0 -9) 27% (n ϭ 18) endorsed 0 -1 symptoms, 24% endorsed 2-4 symptoms (n ϭ 16), and 49% endorsed 5 or more symptoms (n ϭ 33).
Families in which a child had a known developmental disability were excluded. Participants included 46% (n ϭ 31) girls. The racial and ethnic composition of the sample of children included 63.2% European American, 5.9% Latino or Hispanic, 1.5% African American, 29.4% multiple racial and ethnic backgrounds, including individuals who identified their children as Asian American, American Indian, Native Hawaiian, or Pacific Islander. The distribution of mothers' educational level included 6% mothers with some high school attainment, 4.5% completed high school, 35.8% with some college, 14.9% technical school or professional school, 26.9% college graduates, and 12% with postgraduate education. Sixty-two percent of mothers were married or had longtime partners, 25% were never married, and 13% were separated, divorced, or widowed and were single heads-of-household.
Procedure
Families were assessed in offices on a university campus. With approval by the institutional review board, both mother's consent and child assent were secured prior to participating in a 2.5-hr session. Children completed assessments while mothers completed the questionnaires in an adjacent room. Next, mothers and children reunited for parent-child interactions. At the end, mothers were trained in home cortisol data collection, although that data is not presented here. Families received $50 for the laboratory visit.
Measures
Maternal emotion dysregulation. Maternal emotion dysregulation was assessed using the Difficulties with Emotion Regulation Scale (DERS; Gratz & Roemer, 2004) , a 36-item scale (␣ ϭ .94) that asks participants to rate statements about their emotions and emotional states (i.e., "When I'm upset, I feel ashamed at myself for feeling that way") on a scale of 1-5, where 1 is "almost never (0%-10%)" and 5 is "almost always (91%-100%)." Higher scores on this measure indicate greater emotion dysregulation, with a score of 70 reflecting a nonclinical community average and a score of 96 reflecting clinically significant emotion dysregulation (Gratz & Roemer, 2004) . In this sample, scores ranged from 40 -125. Given the stratified sampling approach, DERS scores are here reported in quartiles: (1) Ͻ51, (2) 52-64, (3) 65-78, and (4) Ͼ78. Twelve percent of the present sample scored above the clinical cut-off. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Maternal emotion socialization. Maternal responses to children's negative emotions were assessed using the Coping with Children's Negative Emotions Scale (CCNES; Fabes, Eisenberg, & Bernzweig, 1990 ), a 12-vignette questionnaire which measures parents' reactions to their child's negative emotions in various hypothetical scenarios. Mothers were asked to endorse the likelihood, on a scale from 1-7 (with 1 ϭ "very unlikely" and 7 ϭ "very likely"), with which they would utilize each of six potential responses to these situations. These responses are scored on six subscales-Distress Reactions, Punitive Reactions, Expressive Encouragement, Emotion-Focused Reactions, Problem-Focused Reactions, and Minimization-with higher scores indicating greater utilization of that strategy. The six subscales can be grouped into two categories of responses-supportive responses (expressive encouragement, emotion-focused reactions, problem-focused reactions) and nonsupportive reactions (distress reactions, punitive reactions, and minimization)-creating two summed scores. Given no hypotheses about unique contributions of each type of response, maternal emotion socialization was examined at the level of the two broad subscales. In the present sample, supportive responses (␣ ϭ .89) scores ranged from 10.83-20.58 (M ϭ 17.22, SD ϭ 2.43), whereas nonsupportive responses (␣ ϭ .87) scores ranged from 3.58 -15.50 (M ϭ 7.42, SD ϭ 2.82), which represent typical mean responses for these subscales (Fabes, Poulin, Eisenberg, & Madden-Derdich, 2002 ).
Children's emotion regulation. Children's emotion regulation was derived from codes obtained from emotions, regulatory actions, and emotion-action sequences occurring during the Locked Box Task (Laboratory Temperament Assessment Battery; Goldsmith & Rothbart, 1996) , an ecologically valid frustration-eliciting task. Preschoolers were presented with several desirable toys and told to pick one that they wanted to take home. A research assistant then placed the selected toy in a transparent box, placed a lock on the box, and gave the child a ring of incorrect keys which they told the child would open the box. The research assistant then asked the child to work on opening the box for 2 min. Following this 2-min period, the research assistant then provided the child with the correct key, said they made a mistake by giving the child the incorrect keys, and helped the child open the box and retrieve the toy. Three children did not complete the task, and three tapes could not be coded because of technical errors.
Data Coding
Child emotional expressions and regulatory actions were coded by independent teams of coders. Both emotional expressions and regulatory actions were coded in time-synchronized 10-s epochs. Following this, codes for emotion-action sequences were created.
Emotional expressions. Emotion expressions were coded using a coding system developed by Cole, Wiggins, Radzioch, and Pearl (2007) modified for 10-s epochs. A total of twelve 10-s epochs were observed and rated for the presence of four emotion states-happy, sad, angry, or anxious-resulting in a maximum of 12 emotion codes across the 2-min task, as only one emotion code was assigned per epoch. Table 1 provides a summary of the verbal, facial, and postural cues used to code each emotion. If no emotion cues were observed, coders assigned a neutral code to the epoch. When multiple emotion cues were observed, those that were of greatest intensity and/or duration were coded. Following initial coding, totals were calculated for each emotional expression. In addition, percentage values were calculated to assess the portion of the task each emotion was displayed. These values are presented in Table 2 . Anger was the predominant emotional expression coded throughout the task.
Regulatory actions. Regulatory actions were coded using a manual developed for coding emotion regulation behaviors in preschoolers (Dennis, 2004) . Actions were coded in 10-s epochs. Multiple behaviors within an epoch could be coded. The actions were:
1. Defiance/distress: inappropriate statements or behaviors such as crying, hitting, yelling, throwing keys and/or box, and refusing to engage in the task.
2. Problem solving: statements, questions, or behaviors which aid the child in acquisition of knowledge about or efforts to unlock the box. Questions include variants of "Which key is it?" and "How do you open it?" Statements include self-guiding prompts, such as "It looks like it opens here," "Maybe this is the key," and "I'll try doing it this way." Behaviors include various strategies to open the box including examining the lock, trying keys in the lock, examining the box structure, and pulling on lock or box lid.
3. Distraction: attentional or behavioral shifts away from the box and/or task without any goal-directed purpose. These include walking away from the box, staring aimlessly away from the task, This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
rattling or fidgeting with the keys in an aimless fashion, or putting head on table. 4. Self-soothe: comforting, often repetitious statements, questions, or behaviors not designed to elicit information about the task including repeated insistence the task cannot be completed ("It's too hard"), repeated pleas for help ("I need help"), and singing or humming to self.
5. Play activity: actions or, less typically, statements, in which the child engages in goal-directed behavior which does not include work on the task. Such behaviors include engaging in pretend play with the keys, box, toy inside the box, or other toys in the room; singing ABCs; and attempting to engage in pretense play with the experimenter. 6. Talk: statements and questions that are not aimed at information gathering about the task or recruiting help in solving the task. These can vary widely and may be about the task ("This is like a puzzle!"), the selected toy ("The toy is in that box"), the research assistant ("Are you working?"), or the child and his or her family, friends, interests, opinions, and so forth.
As with emotions, frequency of each regulatory behavior observed over the course of the task was calculated. Because every behavior was coded as often as warranted both within epochs as well as across them, these ranges do not have an upper bound. Percentage values were calculated for each regulatory behavior. Problem-solving behaviors constituted the majority of regulatory behaviors children used (Table 2) .
Emotion-action sequences. While causality is not inferred, a functional view of emotions holds that, because emotions serve to motivate or support action, emotional displays that occur prior to or in conjunction with regulatory behaviors are most likely functionally related to those behaviors. Accordingly, actions which were preceded within the same 10-s epoch by or observed concomitant with an emotional expression were assigned unique codes for that emotion-action pairing, such that every action was paired with an emotion code (or, in the case where no emotion was expressed, a "neutral" code). Coders were trained to ensure that regulatory actions were only paired with emotional expressions that began before or in the same second as the action. Totals for each of these emotion-action pairings were calculated by emotion category. Because of variability in number of regulatory actions exhibited, as well as frequency of each emotion expression, percentage values were calculated. Values were computed such that each value represents a percentage of all emotion-action sequences for a given emotion category (e.g., anger) coded with a given regulatory action (e.g., problem solve). For example, the angerproblem solve variable was computed as follows:
Number of Total Anger Ϫ Action Paired Codes
Interrater agreement. As stated previously, coding for emotional displays and regulatory behaviors was conducted by two separate coders. For each, coders were trained to an accuracy of 80% agreement with a master coder. Interrater reliability was estimated based on 17% of files which were randomly assigned. Kappa coefficients were calculated. The average Cohen's kappa for emotion coding was 0.79; the average Cohen's kappa for behavior coding was 0.81, representing excellent agreement for both.
Missing data. A total of six tapes could not be coded because of child noncompliance or technical error in which digital recordings could not be opened for coding. Children with missing data did not differ on key maternal variables: maternal emotion dysregulation missing M ϭ 70.4, nonmissing M ϭ 68.28, t(65) ϭ Ϫ.21, p ϭ .84; supportive maternal emotion socialization missing M ϭ 17.83, nonmissing M ϭ 17.17, t(65) ϭ Ϫ.59, p ϭ .56; nonsupportive maternal emotion socialization missing M ϭ 8.03, nonmissing M ϭ 7.37, t(65) ϭ Ϫ.50, p ϭ .62; total family income missing M ϭ 21,071, nonmissing M ϭ 46,739, t(65) ϭ 1.00, p ϭ .32. All other children completed the task in its entirety, such that all epochs could be coded. Note. Emotion-action sequence percentages are out of total display for each emotion category. ‫ء‬ Emotion-action sequences used in regression analyses. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Data Analysis Plan
First, covariates were considered for inclusion in the models. Annual family income, child gender, and child age are related to children's emotion regulation (Raver, 2004) and were considered for inclusion as covariates. Associations between outcome variables and child gender (t test values ranged Ϫ1.55 to 1.36, all ps Ͼ .05) and age (correlations range ϭ Ϫ.25 to .21; all ps Ͼ.05) were small and not significant and thus these were not included as covariates. Total family income was consistently associated with emotion regulation measures and was therefore included as a covariate for all models.
Next, to test the proposed associations, a series of regressions were run in which predictors were entered hierarchically. For each child emotion regulation dimension-emotion expression, regulatory action, and emotion-regulatory action pairing-a three-step regression series was conducted. Only emotion-regulatory action pairings that occurred with a mean frequency of 5% of the task (12 pairings) or greater were analyzed. In total, this three-step regression series was conducted for four emotional expressions, six regulatory actions, and 12 emotion-action pairings. Order of predictors entered was the same for each series, with the covariate, family annual income, entered at Step 1, maternal emotion dysregulation in Step 2, and maternal emotion socialization in Step 3. For each step, unstandardized estimates (B), their standard errors (SEs), and 95% confidence intervals are presented to examine the unique contribution of each predictor. In addition, R 2 is presented for each initial model and R 2 change for each subsequent model step to evaluate the performance of each model as a whole.
Given the number of regression models tested, Bonferroni corrections were applied to reduce inflation of Type I error rate. For emotion regression models, this corrects significance criterion to p Ͻ .01; for behavior regression models, this corrects significance criterion to p Ͻ .008; and for emotion-action pairing models, this corrects criterion to p Ͻ .006. Because of the very conservative nature of these corrections, however, and the resultant depletion of power, results are presented both with and without corrections. All findings significant at p Ͻ .05 are discussed in the results section, with those that remained significant following application of Bonferroni corrections indicated in tabled results.
Results
Prior to testing hierarchical regression models, bivariate associations between predictor and outcome variables were examined to ensure the further testing of such models was appropriate. Maternal emotion dysregulation was associated with children displaying more sadness, r(62) ϭ .32, p ϭ .013; engaging in more play activity, r(62) ϭ .33, p ϭ .01; engaging in more self-soothing behaviors, r(62) ϭ .37, p ϭ .003; and engaging in less problem solving, r(62) ϭ Ϫ.34, p ϭ .007, during the Locked Box Task. Maternal supportive emotion socialization was associated with children engaging in less distraction regardless of concomitant emotional expression, r(62) ϭ Ϫ.27, p ϭ .0,35, and with children engaging in less talking, r(39) ϭ Ϫ.38, p ϭ .019, and distraction, r(38) ϭ Ϫ.33, p ϭ .045, in the context of sadness. Maternal nonsupportive emotion socialization was associated with children engaging in more defiance, r(62) ϭ .30, p ϭ .017), and less problem solving, r(62) ϭ Ϫ.26, p ϭ .041, overall and with children engaging in less problem solving in the context of happiness, r(37) ϭ Ϫ.37, p ϭ .025. Given these associations, further testing of hierarchical models was appropriate.
Emotion Display
To examine children's emotional expressions, a series of regressions were run predicting the percentage of the task that a particular emotion was displayed (e.g., percentage of all emotion displays coded "anger"; percentage of all emotion displays coded "happy"). Annual family income, maternal emotion dysregulation, and maternal emotion socialization were entered hierarchically into the model. Results for each step are presented in Table 3 . Controlling for the effects of family income, maternal emotion dysregulation was associated with children displaying more sadness (percentage of the task coded Sadness) during the Locked Box Task. Maternal emotion socialization was not significant in any model predicting children's emotion displays. No models predicting children's displays of anxious, happy, or neutral emotions were significant.
Regulatory Behaviors
To examine children's use of regulatory actions a parallel set of regressions was run. Results of these regressions are reported in Table 4 . Controlling for the effects of family income, maternal emotion dysregulation was associated with children using less problem solving and more self-soothing behaviors. In Step 3, inclusion of maternal emotion socialization did not significantly improve either of these models. Maternal emotion dysregulation was also associated with greater play activity. Beyond the effects of maternal emotion dysregulation, maternal supportive emotion socialization responses improved the model and significantly predicted children's greater play activity. Finally, nonsupportive emotion socialization responses were associated with children engaging in more defiant behaviors throughout the task. No models predicting distraction or talk behaviors were significant.
Emotion-Action Pairings
To examine associations between maternal variables and children's utilization of regulatory actions in the context of certain emotional displays, a parallel series of regressions were run. Only emotion-action sequences with a mean frequency of 5% or greater were examined (these are starred in Table 2 ). For each emotionaction sequence, multiple linear regressions paralleling the previous models were conducted. Results from these regressions are reported in Table 5 .
Greater maternal emotion dysregulation was associated with children talking less in the context of sadness. This suggests that when displaying sadness during the task, children of more dysregulated mothers were less likely to engage with or verbally express themselves to the experimenter. This association, while large in Step 2, was only significant when maternal emotion socialization was included in the final step of the model. Greater maternal supportive emotion socialization responses were also associated with children talking less in the context of sadness. Maternal emotion dysregulation was further associated with greater distraction in the context of sadness, potentially suggesting disengagement from the task when sad. While this association This document is copyrighted by the American Psychological Association or one of its allied publishers.
becomes marginally significant when maternal emotion socialization is added to the model, the magnitude of association remained noteworthy. Finally, greater maternal nonsupportive emotion socialization responses were associated with less problem solving in the context of happiness, an association that was marginally significant.
Discussion
This study sought to examine the influence of maternal emotion dysregulation and emotion socialization on preschool children's emotional expressions, regulatory behaviors, and the functional pairing of emotions and actions during a blocked goal task designed to elicit anger. Broadly, maternal emotion dysregulation was associated with children's display of emotional and behavioral responses that would not be expected to emerge during a task specifically designed to elicit anger. Furthermore, this study provides evidence that while maternal emotion socialization was associated with children's emotion regulation, it did not serve as a mechanistic pathway explaining the relation between maternal emotion dysregulation and children's emotion regulation. Instead, both maternal emotion dysregulation and emotion socialization exerted independent effects on children's emotion regulation.
One key finding of the present study was that children whose mothers were more emotionally dysregulated displayed more sadness during the Locked Box Task, a task designed to elicit anger (frustration) by blocking a goal. In fact, previous work found that anger was the most frequently observed emotion during this task and, in contrast, displays of sadness were infrequent (Dennis et al., 2009) . Similarly, within the current sample, anger was the emotional expression observed most frequently during the task. Thus, sadness when faced with a blocked goal represents an atypical emotional expression for the given context. Even though the task overall elicited anger most frequently, in both the zero-order correlations and at each hierarchical step, maternal emotion dysregulation was significantly associated with children's display of sadness. It is possible that this mismatch between context and This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
elicited emotional response (sadness in response to a blocked goal) is indicative of learned helplessness. Learned helplessness is understood to manifest after repeated efforts to mitigate distress and improve one's situation are deemed impossible (Abramson, Seligman, & Teasdale, 1978) . Individuals who have developed this response may feel sadness when confronted with situations they believe to be out of their control (Nolen-Hoeksema, Girgus, & Seligman, 1986) . It is possible that maternal emotion dysregulation creates an environment wherein children frequently encounter situations that do not provide adequate support to help them solve problems. That is, maternal emotion dysregulation may reduce maternal responsivity (Havighurst, Wilson, Harley, Prior, & Kehoe, 2010) or increase general chaos in the home (Crandall, Deater-Deckard, & Riley, 2015) such that children are less likely to receive attentive, sensitive support when distressed or faced with a problem they do not know how to solve. Over time, children may learn that their environments and particularly their caregivers are unreliable or unresponsive to their needs and that persistence when faced with a blocked goal is futile. Thus, when confronted with a blocked goal, rather than responding with anger, children reared by emotionally dysregulated mothers may feel sadness instead. It should be noted that only lower family income was associated with children's displays of anger. While anger was the most commonly expressed emotion in this task, no maternal variables were associated with anger displays. This suggests that the maternal risk factors of interest (emotion dysregulation and emotion socialization) may not increase the display of negative emotion, Step 1 Step 2 This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
but rather convey risk though disruption of functional emotionaction organization, in that certain contexts (e.g., a blocked goal) are meant to elicit specific emotions (e.g., anger). In this sample, children of emotionally dysregulated mothers were more likely to exhibit negative emotion unexpected given the eliciting context (e.g., sadness). Maternal emotion dysregulation was also associated with children's use of certain regulation strategies. Both in previous work as well as in the present study, when faced with a blocked goal, children typically respond with problem solving (Dennis et al., 2009) . Maternal emotion dysregulation, however, was associated with children engaging in both increased play activity and less problem-solving behaviors. Engaging in these types of regulatory behaviors may signal children's difficulty sustaining goal-directed activity. Problems maintaining focus on a goal is commonly observed in other contexts of risk such as poverty (Noble, McCandliss, & Farah, 2007) and maltreatment (DePrince, Weinzierl, & Combs, 2009 ). Thus, it appears maternal emotion dysregulation may represent a similar domain of risk, because children whose mothers were more dysregulated exhibited less on-task behavior aimed at problem solving.
A functional view of emotion theory holds that emotions motivate particular actions and that, broadly, psychopathology is in part defined by the inability to use effective regulation strategies to manage specific emotions. Microcoding the emotion and action sequences provides a nuanced look into early signs of emotion dysregulation, in that some children may use regulatory behaviors that do not functionally correspond with particular emotions. In this study, we found that maternal emotion dysregulation was associated with children engaging in less talk (both to themselves and with the research assistant) and increased distraction (attentional or behavioral orientation away from the task) in the context of feeling sad. Previous work has suggested that task-oriented approach behaviors in response to a blocked goal are less often associated with displays of sadness relative to displays of anger (Dennis et al., 2009 ). In Dennis and colleagues' (2009) study, however, the regulatory action most often displayed following sadness was also problem solving. Thus, while anger appears to promote more problem solving than sadness, sadness also predominantly supports efforts at problem solving in a typically developing sample. The present study builds upon this by suggesting that displays of sadness may be particularly difficult for children of emotionally dysregulated mothers, as these children were both more likely to display sadness (which is uncommon when facing a blocked goal) and less likely to engage in functional task-related behaviors when displaying sadness. Together, these findings suggest that maternal emotion dysregulation may impart difficulty with persistence in the face of a blocked goal, as manifest in aberrant emotional displays, behavioral responses, and nuanced emotion-action pairings.
In contrast to our expectations, maternal socialization of emotion did not explain the relation of maternal emotion dysregulation with children's emotion regulation. The absence of evidence that emotion socialization explained variance in children's emotion regulation beyond maternal emotion dysregulation provided no suggestion that mediation analyses were warranted. Rather, it appears that maternal emotion socialization was independently related to children's emotion regulation. While prevailing theory suggests that maternal emotion regulation (or dysregulation) is related to children's emotion regulation through maternal emotion socialization practices, empirical evidence has actually yielded mixed support in regard to this mechanistic model. Though some studies find evidence of this mechanistic relation (Havighurst et al., 2010) , others have not (Hoffman, Crnic, & Baker, 2006) . It may be that both maternal factors represent independent pathways of influence on children's capacity to regulate their own emotions. If it is not mothers' contingent responding to children's emotions, what factors may explain the relation between maternal emotion dysregulation and children's emotion regulation? Although speculative, several factors may explain this relation. Family chaos or other cumulative risk factors are associated with parental emotion regulation difficulties (Crandall et al., 2015) , and these factors are also related to poor development of emotion regulation in children. In addition, maternal modeling of emotion regulation is likely to be compromised in mothers who struggle to regulate their own emotions, and it is possible that explicit childdirected messages (coaching, instruction) regarding the appropriateness of various emotional states and regulatory strategies may be altered in ways which foster aberrant development (Bariola et al., 2011) . Finally, it is likely that genetic heritability contributes to the association between mothers' and children's emotion regulation. It is believed, however, that emotion regulation is multiply determined from temperament (which is understood to be heritable) and socialization, though the precise contribution of each of these factors has yet to be established (Yap, Allen, & Scheeber, 2007) .
Even though these other factors may explain the link between mothers' and children's emotion regulation, it is possible that maternal emotion socialization remains an important mechanism explaining this link. The current study focused on mothers' responses to children's emotional displays and did not measure other domains of emotion socialization such as maternal emotional displays and regulatory behaviors or mothers' overt emotionrelated communication (coaching, discussion, etc.) . Thus, it remains possible that while we did not find support for a mechanistic model, other aspects of emotion socialization could potentially explain the association between mothers' and children's emotion regulation. Greater research is needed to comprehensively examine these pathways.
Strengths of this study include the use of independent systems for microcoding children's emotions versus regulatory actions (Cole, Martin, & Dennis, 2004) . Microcoding, in contrast to global coding systems, afforded detection of subtle and perhaps early signs of dysregulation in which children were employing less effective regulatory actions to manage emotional states. An additional strength of this study pertains to the sample used to test the study hypotheses. Specifically, mothers in this sample represented the full range of emotion dysregulation severity, with significant representation at the severe level. This recruitment strategy permits a more rigorous test of the relation between mothers' and children's emotion regulation which extends beyond the current literature that has predominantly used either lower risk or extremely at risk samples (Bariola et al., 2011) . Moreover, while a modestly sized sample, the present sample is among the larger data sets that have recruited for mothers with BPD, and moreover, maintained a narrow developmental period in which emotion regulation rapidly develops (Eyden, Winsper, Wolke, Broome, & MacCallum, 2016) .
This study has four key limitations that should be considered when designing future studies pertaining to these questions. The first major limitation of this study comes from the cross-sectional design in which the potential for bidirectional associations cannot be tested. It is possible that children who are frequently or more intensely emotionally dysregulated elicit less supportive parenting over time and may even exacerbate mothers' dysregulation because of the stress inherent in parenting a child with a difficult temperament (Crockenberg & Leerkes, 2003; Muslow, Caledera, Pursley, Reifman, & Huston, 2002) . In fact, it is possible that, attributable in part to genetic heritability, children of more emotionally dysregulated mothers are themselves more dysregulated (Saudino, 2005) . Despite this limitation, the current study represents an important first step because it provides support that maternal and children's emotion regulation are related, laying the requisite groundwork for determining each member of the dyad's contribution to the observed relation. A second limitation is the possibility that mothers with psychopathology may not be accurate reporters on aspects of their parenting. Though a recent study found that mothers with BPD provided reports which corresponded with observational measures of infant negative emotionality (Whalen, Kiel, Tull, Latzman, & Gratz, 2015) , there has been no such parallel examination between observed and self-report of parenting behaviors such as emotion socialization. Ideally, future work should employ a multimethod assessment of emotion socialization. A third limitation is the modest sample size used and related potential power issues. While a sample of 68 is a sizable for a study sampling mothers with BPD who have a preschooler, it is not large enough to yield high power to detect small effects. While power was adequate (Ն85%) to detect medium effects in the presented regression models, this study was underpowered to detect small effects. Thus, it is possible that some of the unexpected results, such as the lack of an indirect effect through maternal emotion socialization, could have resulted from power issues. The final limitation is that the conclusions related to the mechanistic framing of this study are not causal. This study was unable to determine how heritability, specifically relating to traits of impulsivity and negative affectivity, which underlie emotion dysregulation, may better explain the relation between mother's and children's emotion regulation, such that socialization factors are less relevant. While a less commonly employed design, causal inference could be strengthened through experimental manipulation of mothers' emotion regulation or emotion socialization using interventions that target these constructs (e.g., dialectical behavior therapy, emotion coaching interventions) to quantify the extent of changes in children's emotion regulation that occur as maternal emotion regulation improves. Future work should consider using such designs, which improve over the majority of tests which rely on correlational designs.
In sum, the present study provides support that emotion dysregulation, a transdiagnostic feature of several forms of psychopathology, in mothers is a risk factor for children's emerging emotion regulation abilities. Children of emotionally dysregulated This document is copyrighted by the American Psychological Association or one of its allied publishers.
mothers respond to frustrating situations with greater sadness and utilize less effective strategies for regulating their emotional experiences. The differences observed in the functional pairing of emotions and regulatory actions may hint at early signs of children's emotion dysregulation, which is a significant risk factor for subsequent psychopathology. Taken together, this study supports the need for interventions that may target these dually dysregulated dyads.
